Urolithiasis is a subject of great interest in the urological world nowadays, due to the increasing incidence of the disease caused by the metabolic disorders that arise from the modern lifestyle, which is often not beneficial to the human body. Also, pathology is intensely debated because its treatment involves significant costs for society. The present article aims to compare the endourological treatment methods with extracorporeal shock waves lithotripsy for lower calyceal lithiasis, which is an intensely debated topic, and the opinions are divided regarding the choice of the optimal method for the management of this pathology. The location of the stone at the level of the inferior calyceal group implies a difficult approach regardless of the chosen treatment method, but also a poor excretion of the remaining fragments, frequently encountering a lower stone-free rate. Thus, the treatment methods were compared, taking into account the anatomic factors, the size of the stone, its hardness, the risk of the occurrence of intraoperative or postoperative complications, the necessity of a possible reintervention and the duration of the intervention. Last but not least, the patient's preference must be taken into account, obviously, after a physician-patient dialogue explaining to the patient the individual treatment, and being guided to the optimal therapy for the patient.
Urinary lithiasis, known since antiquity, is a common disorder that is nowadays a topic of great interest in the current medical world. This is explained by the increasing incidence of pathology over the last decades, especially in developed or developing countries, with significant costs for society. This explains the major efforts in terms of the evolution of modern treatment for urolithiasis, but also of prophylaxis. The probable cause of this phenomenon is represented by the modern lifestyle, but also by the increase of global obesity as well as the presence of other pathologies that associate with a metabolic imbalance [1] [2] [3] [4] . Another mechanism responsible for the lithogenesis process is urinar y stasis, secondary to obstructive pathologies such as benign or malignant prostatic hyperplasia [5] [6] [7] [8] , urethral stricture, ureteral stenosis, nearby compression, retroperitoneal tumors that may partially compress the ureteres, leading to urinary stasis [9, 10] . Undiagnosed or neglected, this pathology can lead to recurrent urinary tract infections and even to urinary sepsis [11] [12] [13] [14] [15] [16] . Patients with diabetes and urinary lithiasis, as well as those with different pathologies that associate immunodeficiency, and even pregnancy, present higher risks of developing urinary sepsis when compared with lithiasic patients, but without the previously mentioned pathologies [17] [18] [19] [20] [21] [22] [23] [24] [25] . Another serious complications that could appear over the years in lithiasic patients is chronic kidney disease [26, 27] . Often, these patients will undergo chronic hemodialysis [28, 29] . These patients that will undergo hemodialysis will unavoidable develop cardiovascular complications, such as high blood pressure and heart failure [30, 31] . Over time, it has been found that within 20 years, urinary lithiasis relapses in about two-thirds of patients, with men more likely to develop pathology (about 12%), compared to women who are affected by * email: maxim.laurian@yahoo.com, Phone: +40751258383 about 5% [32] .
The recent increase in the prevalence of this disease can be explained by the emergence of modern imaging diagnostic methods and devices, but also by incidental discovery of asymptomatic kidney lithiasis. Imaging has an important role both in the diagnosis of renal lithiasis and in the long-term follow-up of the patient with reno-ureteral lithiasis. Computed tomography (CT) without contrast is the gold standard for the diagnosis of kidney and ureteral stones with high specificity and sensitivity (> 96%, respectively > 95%), with the advantage of identifying other pathologies that can mimic renal colic and avoid use contrast substance (1) . The non-contrast CT scan provides information on both urinary morphology and stone size, shape, density, location or skin-to-stone distance [33] .
There are currently many methods of treatment of urolithiasis, including conservative management, extracorporeal shock waves lithotripsy, endourological surgical treatment, laparoscopic surgery or open approach. The choice of ideal renal lithiasis treatment is based on several criteria, including size, location, or density of the stone.
Currently, according to the European Association of Urology (EAU) Guideline, the renal lithiasis treatment is based on PNL for stones larger than 20 mm, ESWL or endourological surgery for 10-20 mm stones, and ESWL as a method of choice for stones < 10 mm [34] . Regarding the treatment of renal lithiasis located in the lower renal pole, there have been many debates, but no consensus has been reached. The EAU Guidelines recommend as treatment methods for inferior kidney poles with dimensions between 10-20 mm, ESWL or endourology depending on favorable or unfavorable factors for ESWL.
Experimental part Method
The treatment by extracorporeal shock waves lithotripsy in most cases is the first intention due to noninvasive procedure, lack of hospitalization or lack of anesthesia, the success rate being reported in the literature at 80% -90% [32, 33] .
Another more effective method for the treatment of renal lithiasis is percutaneous nephrolithotomy (PNL), a more invasive method with the disadvantage of increased morbidity, risk of bleeding, urinary extravasation, long hospitalization, and an increased risk of injuries to neighboring organs, but with the benefit of a clearance of the stones of over 90% [35, 36] .
Despite the increased success rate, the method is not preferred for patients with morbid obesity or severe coagulopathies, so they are opting for much less invasive methods such as retrograde intrarenal surgery, a very effective method especially in the management of renal calculi located at the lower pole.
Retrograde intrarenal surger y (RIRS) or flexible ureteroscopy is a non-invasive method that has become increasingly known and used over the past decade and can be used both in the diagnosis and treatment of renal ureteral lithiasis and other pathologies such as highuretheral stenosis, etc. The advantages of ureteroscopy that make this method more preferable by urologists refer to much lesser risks than percutaneous nephrolithotomy, with a roughly equivalent rate of stone-free: from 77% to >90% for renal stones (other than those located at the lower pole) and 62% -85% for the treatment of lower calyceal lithiasis [37] [38] [39] [40] [41] .
Aim
To examine previous reports and compare ESWL with endourological treatment for inferior pole stones, depending on anatomical factors, stone size and hardness, the risk of intraoperative and postoperative complications, the need for a possible reintervention, and the duration of the intervention.
Reports of urinary lithiasis were reviewed, assessing publications from 1992 to 2015.
Results and discussions
The treatment of urinary lithiasis has changed a lot, requiring a less invasive treatment such as ESWL, used in 80-90% of cases of renal and ureteral lithiasis due to its association with a low rate of complications; many experimental studies regarding the pathologies of urinary apparatus brings a lot of information in the field [42] [43] [44] [45] [46] [47] [48] [49] . Also, flexible ureteroscopy and percutaneous nephrolithotomy have become more prominent than open surgery, which is nowadays used in less than 5% of cases of urolithiasis [50, 51] .
In a study by Sampaio et al, it has been observed that the infundibulopelvic angle (IPA), the lower infundibulum diameter and the arrangement of calyx have an important role in the lower calice system drainage [52] . Subsequently, the same authors have demonstrated, after evaluating the radiological measurements, that these values are of particular importance in eliminating the remaining lithiasis fragments after extracorporeal shock waves lithotripsy [53] . A study by Ruggera et al, on a batch of 107 patients, demonstrated that those with IPA, infundibular length (IL), infundibular width (IW) with mean values of 54, 34 and 5.5 mm respectively, remained with residual fragments at three months post treatment, unlike patients with IPA, IL, IW of 65, 32 and 7 mm respectively, where success was 100% [54] . In these cases, when patients remain with ESWL residual lithiasis, other adjuvant treatment methods such as placing the patient in the Trendelenburg position during the ESWL procedure [55] or percutaneous or retrograde irrigation with litholytic agents [56, 57] .
For flexible ureteroscopy, infundibulopelvic angle or infundibular length are factors that do not influence the success of the method, while the ≥ 5 mm width is a positive prognostic factor [58] . On the other hand, in a Resorlu study, it has been shown that although the anatomy of the pyelocaliceal system does not influence surgical maneuver, a possible unfavorable factor for the elimination of overlapping fragments is, as with ESWL, the infundibulopelvic angle [59] .
Comparing ESWL alone and ESWL therapy with adjuvant treatment (consisting of PDI therapy: mechanical percussion, diuresis and inversion), it was concluded that adjuvant treatment in ESWL for lower renal pole stones is beneficial and favors the elimination of lithiasis fragments [60] .
Regarding the comparison of ESWL with flexible ureteroscopy, URS has a higher stone-free rate than ESWL, in the case of stones <10 mm [61, 62] and 10-20 mm [59, 60] . In one study, conducted by Kumar A et al, the efficacy of ESWL was similar to URS, but for the treatment of proximal ureteral lithiasis <10 mm [63] .
Comparing ESWL with PNL, in a study conducted by Albala DM on a group of 128 patients with inferior calyceal renal lithiasis, there was a remarkable efficacy of PNL treatment with a 95% clearance at 3 months postoperatively compared to the group of patients treated with ESWL (37%) [35] . Therefore, it is preferable for the management of lower pole stones larger than 14 mm to guide the patient towards PNL at the expense of ESWL, especially since percutaneous nephrolithotomy has seen a lower injury to the parenchyma compared to ESWL [64, 65] .
Regarding the side effects that may occur after ESWL, there are renal colic or steinstrasse, fever complications that can be avoided by mounting a ureteral stent before initiating ESWL sessions [66] . Also, ureteral stent placement has adverse effects such as dysuria, urinary frequency, urgency and macroscopic haematuria, all of which lead to a decrease in the patient's quality of life [67, 68] . In the case of difficult catheterization, injuries to the ureterovesical junction can occur, resulting in vesicoureteral reflux and even acute reflux pyelonephritis [69] .
Endourological maneuvers may cause more frequently cardiovascular complications (retroperitoneal hematoma) or iatrogenic ureteral perforations [70, 71] . Following treatment of lower pole lithiasis by flexible ureteroscopy or percutaneous nephrolithotomy, convalescence is higher than ESWL [62] . Another disadvantage of flexible ureteroscopy is the need for fragile and expensive instruments, requiring frequent repair due to the rapidly degrading active deflection mechanism [71] .
Comparing RIRS with PNL from the point of view of complications, the former is preferred as much as it offers an equally high rate of stone-free [37] .
In terms of operating time, ESWL has an advantage, with an average operating time of approximately 44.7 min compared to 106.2 minutes for URS or 84.6 minutes for PNL [71, 72] . Also, in the favor of extracorporeal lithotripsy is the rapid learning curve [73, 74] .
Besides the listed criteria, lower pole lithiasis management should be carefully chosen based on patient's preference and given the possibility to choose the therapy (drug, surgical, etc.) that would benefit him [75] [76] [77] .
Conclusions
Treatment of lower-pole stones is a widely discussed topic at international level, with the aim of choosing the most effective method of treatment for the patient, while providing the safety of the treating physician. A variety of factors such as urinary tract anatomy, calculus size, stonefree rate after procedure, need for reintervention, should be considered to choose the optimal method of treatment of lower renal pole lithiasis.
Regarding the effectiveness of the three treatment methods, it is very obvious that endourological therapy (PNL and RIRS) has a much higher rate of stone-free at 3 months and a lower rate of reintervention compared to ESWL, but for lower-pole stones with dimensions <10 mm, ideal management is represented by ESWL together with adjuvant therapy, both in terms of clearance of renal calculi, as well as in terms of operating time and side effects. Thus, we can state that ESWL is the first intention method for managing small-sized calculi. It was also found that, between ESWL and flexible ureteroscopy, there were no significant differences in the stone-free rate at an infundibulopelvic angle > 40 degrees. Regarding the rate of post-procedural complications, it is clear that URS and PNL being invasive treatment methods have a higher risk of developing complications. In the case of flexible ureteroscopy, the incidence of complications is insignificantly higher compared to ESWL.
Finally, it can be concluded that each treatment method has its advantages, but the result depends on choosing the optimal method for each case.
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